The Story of Multitasking by Barshi, Immanuel





Multitasking is endemic in modern life and work:  drivers talk on cell phones, 
office workers type while answering phone calls, students do homework while text 
messaging…but, nurses also prepare injections while responding to doctor’s calls, 
and air traffic controllers direct aircraft in one sector while handling aircraft 
additional traffic in another.  Whether in daily life or at work, we are constantly 
bombarded with multiple, concurrent interruptions and demands and we have all 
somehow come to believe in the myth that we can, and in fact are expected to, 
easily address them all—without any repercussions.  Accumulating However, 
accumulating scientific evidence is now suggesting that multitasking increases the 
probability of human error. This talk presents a set of NASA studies that 
characterize concurrent demands in one work domain, routine airline cockpit 
operations, in order to illustrate the ways operational task demands together with 
the natural proclivity to manage them all concurrently make human performance in 

























































































































































Ask for checklist 





 Ground, Company 
MONITOR 
 CA taxiing 
CAPTAIN     FIRST OFFICER Taxi		to	the	runway	
 













































Ask for checklist 





 Ground, Company 
MONITOR 
 CA taxiing 





































































Ask for checklist 





 Ground, Company 
MONITOR 
 CA taxiing New/ Additional 
taxi instructions
Continue to monitor CA
Calculate & reset 
Performance data
Inform Company (new #s, delays)














Unfamiliar with airport/taxi route
Shut down one engine?
+ Verify ramp area clear + Form mental picture of taxi route + Acknowledge clearance + Form mental picture of taxi route 
+ Confirm CA’s understanding of route 
+ APU off-loaded 2 min  
before shutting down 
+ Acknowledge clearance 
+ Strobes 
+ FMC update + Landing lights 
+ Verify runway clear 
+ Radar? 
Check accuracy
+ “Clear” turns 
+ “Clear” turns 
Defer communication
Contact Ground when possible
Defer takeoff flaps
Consult charts
+ “Clear” ramp area 
De-icing checklist
CAPTAIN                                                                                  FIRST OFFICER 
Restart it before takeoff
Repeat checklist Acknowledge instructions
Form new mental pictureDefer  checklist
Remember to ask 
again when FO available 
Set flaps before takeoff
Verify with FO
Rush/repeat checklist
+ MONITOR  





+ Switch to Tower frequency 
Resume checklist
InterruptionBrief new  runwayConsult charts
Accept new runway?
Change in takeoff runway
+ Confirm CA’s understanding 
TAKEOFF + Take control of aircraft while finishing checklist 
+ Shoulder harnesses 
+ “Clear” runway 
+ Identify/remember turns 
+ Follow hold-short instructions 















































CA taxiingNew/ Additional 
taxi instructions
Continue to monitor CA
Calculate & reset 
Performance data
Inform Company (new #s, delays)














Unfamiliar with airport/taxi route
Shut down one engine?
+ Verify ramp area clear + Form mental picture of taxi route + Acknowledge clearance+ Form mental picture of taxi route
+ Confirm CA‘s understanding of route




+ FMC update+ Landing lights






Contact Ground when possible
Defer takeoff flaps
Consult charts
+ —Clear“ ramp area
De-icing checklist
CAPTAIN FIRST OFFICER
Restart it before takeoff
Repeat checklist Acknowledge instructions
Form new mental pictureDefer  checklist
Remember to ask
again when FO available









+ Switch to Tower frequency
Resume checklist
InterruptionBrief new  runwayConsult charts
Accept new runway?
Change in takeoff runway
+ Confirm CA‘s understanding




+ Follow hold-short instructions
+ Identify/Remember aircraft to follow
Taxi.. in reality 
≠ 

































•  TAKEOFF CLEARANCE 
 





















Ask for checklist 
Line up with runway 
•  TAXI CLEARANCE 
CAPTAIN                                                                                  FIRST OFFICER 
Failed to start engine #-2 - distracted while discussing special operations for destination; omitted checklists - delay takeoff 
Confuse own position on taxiway diagram - new terminal; studying NOTAMs; runway change – 
taxied into ditch 
Neglected to set flaps - preoccupied with new departure clearance and packs-off operation - aborted takeoff 
Incorrect trim setting - checklist interrupted after item had been read but not verified – aborted takeoff 
Started taxi without clearance – rushed by other aircraft waiting 
to pull into gate; radio congestion; marshaller’s headset 
inoperative – query by Ground controller 
Omitted call for flaps - rushed to clear ramp/gate area for arriving aircraft - aborted takeoff 
Omitted checklist - busy with delayed engine start and 
checklists;  rushed to accept takeoff clearance - flaps 
not set, aborted takeoff 
Omitted checking into bleed air indicator light-busy with delayed engine start 
and checklists –  
crew rushed to perform delayed engine start – flew with potential equipment 
problem 
Omitted flaps - crew discussing problem with APU, delayed flaps due to snow - aborted takeoff 
Flaps incorrectly set, missed noticing during checklist - 
crew busy with fuel problem, runway changes, programming 
FMC - aborted takeoff 
Omit checklist - running late, 
checklist interrupted by Tower, 
unexpected clearance for 
takeoff - aborted takeoff 
FO failed to monitor CA - busy checking and 
correcting calculations of load data - aircraft 
taxied past hold short line 
Fail to confirm flap position - evaluating heavy rain showers; rushed to accept takeoff 
clearance - aborted takeoff 
FO failed to monitor CA – busy with 
flow; night taxi – taxied in wrong 
direction 
CA taxis without having fully understood instructions - busy 
looking at other aircraft on taxiway and ramp – warning issued 
by Ground controller 
FO failed to monitor CA - busy with pre-takeoff preparations - aircraft crossed 
hold short line 
FO failed to monitor CA - busy reprogramming FMC for runway change - taxied past 
intended taxiway 
Flaps incorrectly set - late paperwork and runway change; 
programming FMC;short taxi; rushed to accept takeoff 
clearance - aborted takeoff 
Started taxi without clearance - trouble-shooting problem with engine start - nearly 
hit ground handler 
Started taxi without clearance - crew discussing taxi instructions - struck pushback tug 
Omitted flaps-checklist 
interrupted by Tower; crew 
rushed to accept takeoff 
clearance-aborted takeoff 
Omitted flaps - checklist interrupted by thrust 
reverser light; crew busy troubleshooting - 
aborted takeoff 
Misunderstood Tower instruction - new FO on IOE, CA coaching FO - taxied onto runway 
without clearance 





































































THANK YOU for your attention 
 
Or contact me at:  Immanuel.Barshi@nasa.gov 
